(21) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(31) 
(33) 
(44) 

(51) 
(52) 



PATENT SPECIFICATION 

Application No. 32061/73 (22) Kled 5 July 1973 
Convendoo Applicatioii No. 6855 1/72 (32) Filed 7 July 1972 
Convention Applicarim Na 88192/72 ^2) FUed 1 Sept. 1972 
Convention Application 113 161/72 (32) Filed 9 Nov. 1972 



(11) 



1 401 549 



(32) Filed 10 Nmr. 1972 
(32) FUcd 11 Nov. 1972 
(32) Filed 18 Nov. 1972 
(32) Filed 23 Nov. 1972 
(32) Fdcd28Doc. 1972 
(32) Fifed 28 Dec 1972 
(32) Filed 16 Jan. 1973 
(32) FUed 22 March, 1973 
(32) Filed 29 Maich 1973 
(32) Filed 4 April 1973 in 




ConTentioD Applicatioa No. 113 383/72 
Convencion Application No. 113 310/72 
Convendon AppHcatioa Na 115 906/72 
CoQTeiiQoai Applicatioa No. 1 18 366/72 
CooTenticA Applicatioa Na 3121/72 
Conveimon Applicatioa No. 3122/72 
Canvention Applicatioa Na 8023/73 
Cooventioo Applicatioa Na 33923/73 
Conventioa Application Na 36901/73 
Coavention Applicatioa Na 39175/73 
Japan (J A) 

Complete Specification published 30 July 1975 

INTCL=' COiP 471/04; A61K 31/505 

Index at acceptance 
C2C 1300 1530 1531 1532 1549 .1626 200 202 214 215 21X 
220 221 225 226 22Y 246 250 251 252 253 25 Y 282 
28X 305 30Y 311 313 314 315 31Y 323 326 32Y 338 
339 341 342 34y 351 352 355 35Y 360 361 362 
364 366 367 368 376 386 387 388 401 40Y 43X 490 
502 509 50Y 574 620 623 624 626 628 62X 62Y 
633 635 645 650 655 656 658 65X 665 669 675 678 
694 697 699 70X 761 764 790 79Y KD KS LK 
MD TL 

(72) Inventors KANJII NODA, AKIRA NAKAGAWA, TOSHIHARU 
MOTOMURA, SHUNZO YAMASAKI and 
HIROYUKI IDE 

(54) PYRIIX>[2^-d]PYRIMIDINE-2.4(lH3H)-DIONES ANiD 
METHODS OF PREPARING THEM 

(71) We, HISAMITSU PHARMACEUTICAL CO., INC., a Company 
organised according to the laws of Japan, of No. 408,Tashiro-daikan-machi, Tosu- 
shi. Saga-ken, Japan, do hereby declare the invention, for which we pray that a 
patent may be granted to us, and the method by which it is to be performed, to be 
5 particularly described in and by the following statement: — 

The present invention relates to pyridol2,3-dlpyrimidine-2,4)IH,3H)-diones 
and to methods of preparing them. 

Numerous compounds for use as anti-inflammatory agents, analgesics and 
central nervous system depressants are known, such as phenylbutazone, 
10 fiufenamic acid, mefenamic acid, aminopyrine, diazepam, nitrazepam, 

and melhaqualone. These medicines, however, arc often insufficiently 
effective or present such side reactions as gastroenteric trouble, dermatitis, renal 
paralysis, nausea, dizziness, tinnitus and drowsiness, and so superior anti- 
inflammatory agents, analgesics and central nervous system depressants arc being 
15 sought. 

The compounds of the present invention have been shown to have anti- 
inflammatory, analgesic, antiulcerous, antipyretic, aniihistaminic and central 
nervous system depressive activities without presenting substantial toxicity and to 
be remarkably useful as anti-inflammatory agents, analgesics and central nervous 
20 system depressants. , . , . 

U.S. Patents Nos. 3,272,816 and 3,296,447 discloses 7-amino-2,4-dioxo- 1,2,3,4- 
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i^^t-\?'°P^'''*^°*?*^*^'P>'""'*^^"*^- ^^"^ compounds of the present inveniion 
which have no ammo radical in position-? and are also differeni in ihc structure of 
other side chams. are superior to the above compounds in anti-inflammaiorv 
analgetic and central nervous system depressive activities 

According to the present invention there are provided pvrido|2 Vd|. 
pyrimidine-2.4(IHJH)diones represented by the general formula lAl: 



5 



20 



0 



b1 



1-^/1 



5 



wherein R' denotes an aryl or aralkyi group or a cyclohcJtyl radical, and 
in (lT*^* a hydrogen atom or an alkyi, substituted alkyi, unsaturated hydrocarbon. 

10 alkoxycarbonyl or substituted unsaturated alkyi erouD ' 10 

Preferably R' is selected from 

o b <5 b <J' 
<S <^ h <S 

and R" is selecied from — H. — CH,. — C,H,. -CH.CH.CH^. — CIf<*'"'. 

CH 

-CH,CH.CH,CH,.-CH:CH< CH,CH,CI.-CH,CH,Br. -CH^CHjCH.CI. 

CMj 

CH, 

15 ~CH,CH=CH,. -CH.C^CH,. -CH,CH=CHa. — CH,C=CH. -CH,CH,OH. 

— CJI,CH,CH,OH. — CH.CHCH,. — CH,CHCH,OH, 

OH OH 
-CH:CHCH,C1. -CH,CH,OCOCH,, -CH.OCH,, -CH,OC,H„ 
OH 

-CH,CH,OC,H„ -CH,CH,OCH^CH,. — CH,CH,OCH,CH,OH. 

-CH,CHOC,H„ _CH,-CH-^H,. -c«^ -^'f^^' ' 

CI o 

-CK^H,^ .-ck^ohQ -CH.COCH,, ^N^a^Qc, -c«,c3^. 

CH, 

— COOCH,, — CHjCOOH. — CHCOOH, -CHjCOOC.Hj. 
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— C MCOOCjKj, — CHjCONHj, — CHjCN, ' -CHjCHj-n^ . 

OH 

-CHjCHj-/ \-CH2CH2OH ' -C«2C0-H^ \-CH2CH2OH 



5 Further according lo the present invention there is provided a method of 5 

preparing a compound of general formula [A], comprising reacting a compound of 
Ihe general formula (1): 

0 

CCa 

wherein Ri is the same as in formula lA], with a compound selected from those of 
10 the general formulae (2), (4), (6), (8) and (10): 10 

I 

R'X (2) Y— CHR* (4) 
(R'O)iZ (6) CHj— 0^— R"* (8) 



W 



R'Nj (10) 



wherein R' is the same as in the formula [Ai, X denotes a halogen atom or an 
15 arylsulfonlyloxy group, denotes a hydrogen atom or a lower alkyl group, R* 15 

denotes a carbamoyl, cyano radical or an alkoxycarbonyl group, Y denotes a 
halogen atom, R* denotes a lower alkyl, a substituted alkyl or unsaturated 
hydrocarbon group, Z denotes a carbonyl ( — CO — ), sulfonyl ( — SO, — ) or oxalyl 
( — CO — CO — ) group, R* denotes a hydrogen atom, a lower alkyl, halogcnatcd 
20 lower alkyl, lower unsaturated hydrocarbon or aryl group, W denotes an 0x0 20 

{ — o — ), carbonyldioxo ( — O — CO — O — ) or sulfinytdioxo ( — O — SO — O) group, 
and R' denotes a lower alkyl group. 

Reaction scheme II]: 

0 



OCXo CO; 



N-ft? 

0) ^' 4' 



(3) 

25 Examples of general formula (2) include ethyl iodide, propargyl bromide, allyl 25 

bromide and ethyl benzenesulfonate. 

Reaction scheme IIIli 



(I) * (5) 
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fM^^lt^.^J^f^!"^^ formula (4) include ethyl chloroacetate, chloroacetamide and 



20 



30 



35 



40 



Reaction scheme [III]: 

0 




(6) l| 

Examples of general formula (6) include demcthylsulfate, diethyl carbonate and 
diethyl oxalate. 



Reaction scheme flV]: 

-r6 



o 

m (8) (9) 

Examples of general formula (8) include glycol sulfide, epichlorohydrin, propylene 
10 oxide and ethylene carbonate. 10 

Reaction scheme [V]: 

0) <« («) *' 

Examples of general formula (10) include diazomethane and diazoethane. 
. The starting materials. l-substitutcd-pyrido(2,3-dlpyrimidinc-2,4-(I H,3H)- 

15 dione derivatives as represented by general formula (1). are prepared in excellent 15 

yield when 2-aminonicotinamidc derivative is reacted with diethyl carbonate in the 
presence of sodium ethylatc. 

The starting materials as represented by general formula (1) may be reacted 
with the aforesaid reagents of general formulae (2), (4), (6), (8), and (10). These 
reactions are preferable carried out in a solvent such as toluene, xylene, 20 
tetrahydrofuran, dioxane or.dimethylformaraide. The reactions as shown in the 
schemes (1], III] and [III] should preferably be carried out in the presence of a 
metallic compound such as sodium alcoholate, sodium amide or sodium hydride or 
an inorganic salt such as an alkali hydroxide or carbonate. The employment of the 
25 said metallic compounds is particularly advantageous because a high yield of the 25 
object product is obtained. 

The reaction temperature is not critical, but may be ambient or elevated. 
Since the reaction develops very rapidly, room temperature is sufficient for the 
reaction and heating is not necessary. The period of reaction may range from 30 
min. to 3 hours, and may be shortened by heating mildly. On the other hand, when 30 
an oxalic acid diester or a dialkyl carbonate is employed as an N-alkylation agent 
in reaction scheme (III], the reaction should preferably be carried out in an 
autoclave at a temperature of 150 — 240''C. 

The reaction solvent may be distilled off from the reaction-mixture and the 
residue mixed with water to precipitate crystals of the target compound. Then the 35 
crystals obtained may be easily recrystallized from methanol or a similar solvent 
for purification. 

The compound obtained may be further converted into an addition salt 
combined with an inorganic or organic acid. Popular examples of such addition 
salts include the hydrochloride, sulfate, phosphate, acetate, benzoate, lactate, 40 
succinate, citrate, tartrate, fumarate, malonate and maleate. These salts are 
included within the scope of the present invention and this conversion into salts 
serves to improve the solubility and stability of the products. 
. In the above reaction scheme (III, in which the compound of general formula 

(5) produced by the reaction of compound (1) with compound (4) contains as R* a 45 
carbamoyl, cyano radical or an alkoxycarbonyl group, these compounds of 
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formula (5) may further be hydrolyzed. if desired, either by an alkaJi such as 
caustic alkali or alkali carbonate or by an acid such as hydrochloric, sulfuric or 
acetic acid into fatty acid derivatives. 

In reaction scheme (IV], the reaction may proceed in a basic solvent at room 
5 temperature, but the reaction is finished in a short time when heated. On the other 5 

hand, in reaction scheme [V], the reaction is finished without any catalyst in an 
inert solvent when allowed to stand at room temperature. 

Still further according to the present invention there is provided a method of 
preparing the compounds of general formula lA) comprising reacting a compound 
10 of the general formula (12): 10 



NH 

wherein R* and are the same as in formula lAl, with a compound of the general 
formula (13): 

ACOB (13) 

15 wherein A and B may be the same or different and each represents a halogen 15 

atom, a lower alkoxy or amino group, or an imidazolyl radical. 



Reaction scheme fVll: 



..COB- 1^^^^^ 



R< «3> r' 

Examples of general formula (13) include urea, methylurea, diethylurea, N- 
20 propyturcthane, 1,1-carbonyldiimidazole, phosgene, ethyl chlorocarbonate and 20 

diethyl carbonate. 

Yet another aspect of the present invention provides a method of preparing 
the compounds of general formula lA], comprising reacting a compound of the 
general formula (15): 



COOR^ 



25 ^K^HH (15) 



wherein R' is the same as in the formula [Al and R' is the same as in formula (4), 
with a compound of the general formula (16): 

R'NHCOR' (16) 

wherein R* denotes a hydrogen atom or a lower alkyl or lower unsaturated 
30 hydrocarbon group and R* denotes an amino or lower alkoxy group. 30 

Reaction scheme IVIIl 

.COOR* 



COOR^ jL 

il (16) il 

(5) " (17) 



Examples of general formula (16) include urea, diethylurea and N-propylurethane. 

The reactions of these schemes [VI] and IVII] proceed smoothly under similar 
conditions, generally in an organic solvent such as dimethylformamide, diglyme, 35 
tctrahydrofuran or alcohol, but the reactions are preferably performed in the 
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fo^SW^t^^ — - 

pyridine or an inorganic bLe such ^ ^TkalXirnWHt ^""^ ^ 'rialkylaniine or 
mentioned metallic compounds are moM effect^iv^ fn ' ^^^onate. The Hrst- 
product. The reaction temperature if not critfcLT ^^h''"''*"-""^."'' Y'dd of the 
elevated. However, at a temperature of^nO'C 12^ """^ or 5 

The reaction solvent is distilled off fromUic reS.i^ n shortened. ^ 

crystals are rjfined by recrvstalli»tinn7,„l reacuon mixture, and the residual 

The compound obtaii5ed^iv^unh J ^- .^ solvent such as methanol, 
as the hydrochloride. phos^SaTe or s"?r«c or an^'n™!'' ==»"'"=h 
'""^a^^^S^ tar.rate-'fumara.^rma'I^are V^^^^^^^^^- tO 

p^ocS:srs.tt^ReS"„'s''l'5^"?v^^^ °f 

compounds and their melting poTnU are shown in T^^^ ''"'"P'" '"ese 
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Compound 
No. 




R2 


Melting po1nt(«C) 


17 




-CHz^H-CHzOH 


170-171 


18 




-CHj^H-CHzCl 


156-157 


19 




-CHzCHjOCOCHa 


1 40-1 41 


20 


* 


-CH2OCH3 


135-136 


21 




-CH2X2H5 


162-163 


22 




"CH2CH2OC2H5 


140-141 


23 




-CH2CH2OCH-CH2 


150-152 


24 




-CH2CH2OCH2CH2OH 


135-136 


25 




-CHz^HX^Hs 


126-128 


26 


* 




161-163 


27 


• 


-CH2^ 


171-172 


28 


* 


-CH2-^3 


146-147 


29 




-CH2CH2-^^ 


184-185 


30 


m 




207-208 


31 


0 


* 

-CHzCOCHg 


185-187 


32 


St 


-CH2C0-^<1 


199-200 


33 


0 


-CHjCO-^j^ 


207-208 


34 


0 


-COOC2H5 


205-207 


35 


0 


-CH2COOH 


186-188 


36 


// 


CH3 
-CHCOOH 


202-204 
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Compound 
No. 




R2 


Melting point ('C) 


37 


,CF3 


-CHjCOXzHs 


153-154 


38 




-^HCOOCaHs 


on 


39 




-CH2CONH2 ^ 


254-256 


40 




-CH2CN 


219-220 


41 






239-240 

(Hydrochloride) 


42 




-CHjCHz-N^ 


224-225 
(Haleate) 


43 




-CHaCHj-N^ 


246-248 

(Hydrochloride) 


44 


/r 




137-139 


45 


9 


-CHatHz-tQi-O 


160-161 


46 




-CHaCHz-POi-CHg 


155-156 


47 


*r 


-CHzCHzCHzNCcSl 


143-144 

(Hydrochloride) 


48 


// 


-CH2^HCH2-r(3 


220-222 

(Hydrochloride) 


49 




-CH2CH2N»«:0NH2 


236-238 


50 


» 


-CH2CH2-Q-CH2CH2OH 


161-162 


51 




-CH2C0-n3*-CH2CH20H 


147-149 


52 


-Q-CF, 




315-316 


53 






224-226 


54 


1/ 


-C2H5 


214-216 


55 


i» 


-CH2CH.CH2 


173-175 


56 


0 


-CHzC^CH 


173-175 
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No. 




R2 


Melting polnt^'C) 


57 




-CH2CH2OH 


209-211 


58 




-H 


288-289 


59 




-C2H5 


222-224 


60 




-CH2CH2OH 


211-212 


61 




-H 


above 315 


62 




-CH3 


251-252 


63 




-C2H5 


192-193 


64 




-CH2CH2CH3 


169-170 


65 




-CH2CH=CH2 


172-173 


66 




-CHzfeCH 


239-240 


67 




-CHaCHjCl 


192-194 


68 


M 


-CH2CH2OH 


227-228 


69 




-CH2CH2CH2OH 


169-170 


70 




-CH2CH2OCOCH3 


192-193 


71 




-CH2OCH3 


150-152 


72 




-CH2OC2H5 


160-161 


73 




-CH2CH2OC2H5 


157-158 


74 




-CH2COOC2HS 


194-195 


75 




-H 


270-271 


76 




-CH3 


244-245 
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Comj^ound 


Rl 


R2 


Heltlng po1nt(*C) 


77 


F 


-C2H5 


180-181 


78 


♦ 


-CH2CH«CH2 


170-172 


79 


* 


-CHjCsCH 


215-216 


80 




-CH2CH2OH 


187-188 


81 


ft 


-CH2CH2OCOCH3 


166-167 


82 


» 


-CH^aHg 


152-153 


83 


it 


-CH2CH20C2H5 


179-180 


84 


if 


^H2C00C2H5 


164-165 


85 




-H 


above 315 


86 




-CH3 


197-198 


87 


m 


-C2H5 


164-165 


88 


JT 


~CH2CH2CH3 


153-154 


89 


<r 


^"•^ CH3 


132-133 


90 


ir 


-CH2CH2CH2CH3 


143-144 


91 




-CHaCH-CHj 


186-187 


92 


m 


-CHateCH 


265-266 


93 


m 


-CHaCHjCl 


169-170 


94 




-CHjCHjOH 


213-214 


95 




-CH2CH2CH2OH 


177-178 


96 


* 


-CH2CH2OCOCH3 


173-174 
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Compound 
Ko. 






Melttng point C**C) 


97 




-CHjOCHa 


205-206 


98 


m 


-CH2OC2H5 


169-170 


99 


n 


-^HjCHzOCjHs 


158-159 


100 


u 




177-178 


101 


m 


-CHjCHj-N^N-^ 


176-178 


102 


* 


-CH2CH2 - n[j(-CH2 


153-155 


103 




-CH2CH2CH2N<^}]3 


136-138 


104 




-H 


292-294 


105 


m 


-C2H5 


188-189 


10€ 


t 


-CH2CH2CH3 


195-196 


107 


m 


-CH2CH2CH2CH3 


126-127 


108 


M 


-CH2CH-CH2 


197-198 


109 


m 


-CH2<^CH 


226-227 


110 


m 


-CHjCHjCl 


213-214 


in 


# 


-CH2CH2OH 


173-174 


112 




-CH2CH2OCOCH3 


174-175 


113 




-H 


247-248 


114 




-CH3 


239-240 


115 


0 


-C2H5 


176-177 


116 


0 


-CH2CH2CH3 


152-1 53 
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Compound 
No. 




R2 


Meltliig point(«C) 


117 






171-172 


118 




-CHjCH^CHz 


154-155 


119 


» 


-CHjCsCH 


226-227 


120 






181-182 


121 


tt 


-CHaC^liOH 


176-177, 


122 


u 


-CH2CH2CH2OH 


148-149 


123 


u 


-CH2CH2OCOCH3 


177-179 


124 


t 


-CH2CH2OC2H5 


162-163 


125 




-CH2COX2H5 


131-132 


126 




-CH2CON3CH2CH2OH 


104-105 


127 




-H 


250-251 


128 




-CH3 


259-260 


129 


» 


-C2H5 


171-173 


130 


a 


•"CH2CH2CH3 


151-152 


131 


tt 


-CH2CH«CH2 


141-142 


132 


y 


-CH2CHCH 


185-186 


133 


it 


-CHjCHjCl 


168-170 


134 


♦ 


-CH2CH2OH 


173-175 


135 




-CH2CH2Ci<20H 


153-154 


136 


0 


-CHzOCNj 


144-146 
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Compound 
Ho. 






Melting pointC^C) 


137 




-H 


274-275 


138 




-CHa 


261-262 


139 




-CH2CH3 


177-178 


140 






167-168 


141 


// 


-CH2CH2CI 


192-193 


142 




-CH2CH^H2 


161-162 


143 




-CH2C=CH 


183-184 


144 


* 


-CHjCHjOH 


159-160 


145 


it 


-CHjCHjCHjOH 


154-155 


146 




-CH2OCH3 


168-169 


147 




-H 


274-275 


148 






178-180 


149 


/r 


-CH2CH<H2 


184-186 


150 




-CH2CH2OH 


154-155 


151 




-H 


260-261 


152 


• 


-CH3 


221-222 


153 




-C2H5 


182-183 


1 54 




-CH2CH2CH3 


178-179 


155 






168-769 


156 




-CH2CH2CH2CH3 


158-159 



/ 
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Compound 
No. 




ft2 


Melting point ("C) 


157 




-GHjCH^CHa 


162-164 


158 


** 


-CHgCsGH 


201-202 


159 


// 


-GHaCHzCl 


183-184 


160 


if 


-CH2CH2OH 


205-206 


161 


ft 


-CH2CH2OCOCH3 


194-195 


162 


* 


-CH2OC2H5 


154-155 


163 


m 


-CHzCH^OCzHs 


142-143 


164 


m 


-CH2COOG2H5 


172-173 


165 




-H 


290-291 


166 


/» 


-CHa 


207-208 


167 


M 


-C2H5 


194-196 


168 


m 


-CH2CH»CH2 


160-161 


169 




-CH2CH2OH 


171-172 


170 




-H 


298-299 


171 




-C2H5 


190-191 


172 


// 


-CH2CH2CH3 


165-167 


173 


m 




181-182 


174 


Af 


-CH2CH*CH2 


173-175 


175 


0 


-CH2C2CH 


235-236 


176 


if 


-CH2GH2CI 


212-213 
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Compound 
No. 






Melting point 
CC) 


177 


CH3_CH3 


-CHaCHaOH 


193-195 


178 




-CHjCHzOCOCHa 


209-210 


179 




-CH2CH2OC2HS 


167-168 


180 




-CHaCOOCaHs 


196-197 


181 




-H 


303-305 


182 


» 


-CH3 


248-251 


183 


m 


-C2H5 


198-200 


184 


it 


-CHaCHzCHj 


167-168 


185 


0 


"CH, 


174-176 


186 


if 


-CH2CH2CH2 CHj 


156-158 


187 


0 


-CH2CH-CH2 


162-163 


188 




CH3 ■ 


164-166 


189 


if 


-CH2CH-CHCI 


170-172 


190 


tr 


-CH2C-CH 


177-178 


191 


« 


-CH2CH2C1 


190-192 


192 


it 


rCHzCHzOH 


170-172 


193 


0 


-CH2CH2OCOCH3 


226-228 


194 


V 


-CH2OCK3 


157-159 


195 




-CH2OC2H5 


159-160 


196 


0 


-CHjCHjOCjHg 


158-159 
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Compound 
No. 






Melting pointC*C) 


197 


CHa >C1 


.CH,hQ 


130-132 


198 






163-164 


199 




-CH2COCH3 


156-157 


200 


ft 


-CH2COOC2H5 


198-199 


201 


// 


-CHgCN 


276-277 


202 


// 


-CH2CH2-N^-^ 


172-173 


203 


tt 


-CH2CH2-m]j*-CH2-Q 


160-161 


204 


^Cl 


-H 


278-279 


205 




-C2H5 


174-175 


206 


// 


-CH2CH*CH2 


163-165 


207 


« 


-CHsCHjCl 


193-195 


208 


// 


-CH2CH2OH 


193-194 


209 




-H 


235-236 


210 




-CH3 


179-180 


211 




-C2H5 


112-113 


212 


// 


-CH2CH2OH 


122-123 


213 


-CH2-0 


-H 


198-199 


Z\ 4 




-CH3 


149-150 


215 


tf 


-C2H5 


108-109 


216 


A 

f 




95-96 
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Compound 
No. 


Ri 


R2 


Melting pb1nt(°C) 


217 




-CHjCH-CHj 


107-108 


218 


m 


-CH,C5CH 


148-149 


219 


a 


-CHjCHgCl 


119-120 


220 




-CH2CH2OH 


129-130 


221 




-H 


223-224 


222 






134-135 


223 




-CH2CH2CH3 


131-132 


224 






117-118 


225 




-CH2CH2Ch2CH3 


121-122 


226 






123-124 


227 




-CHjCH-CHj 


144-145 


22C 




-CHjt^CH 


162-164 


229 






126-127 


230 




-Cli2CH20H 


122-123 


231 




-CHzCHaOCOCHa 


128-130 


232 




-CH2OC2H5 


128-129 


233 




-CH2CH2OC2H5 


82-83 
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Test Series: 

With respect to numerous compounds of the present invention, the acute 
toxicity was tested to ensure their safety and further the central nervous 
depressive, anti-inflammatory and analgetic effects were tested to prove their 
5 excellent activities. The results of the tests are indicated in Table II. Each test was * 5 

conducted in the following manner. 

(1) Acute Toxicity 

Each test compound suspended in 0.5% CMC-physiological saline was 
injected intraperitoncally to dd-slrain male mice (16 — 24 g). A lethal dose was 
10 estimated from the death of animals 24 hours after administration. 10 

(2) Central nervous system depressive effect. 

Each test compound suspended in 0.5% CMC-physiological saline was 
injected intraperitoneaily to dd-strain male mice (16 — 24 g). The disappearance of 
righting reflex was observed under, noiseless circumstances. 
15 The dose required for the disappearance of righting reflex is indicated with 15 

the following notation: 

more than 1,000 (mg/kg):- 100— 30 (mg/kg):++ 

1 000—300 (mg/kg):± less than 30(mg/kg):-t.+ + 

300— I00(mg/kg):+ 

20 (3) Anti-inflammatory effect. 20 

A group of five Wistar-strain male rats (100 — 150 g) were orally administered 
with each test compound suspended in 0.5% CMC-physiological saline. After 30 
min. 0.5% — 1.0% carrageenin suspended in the water for injection was injected 
subcutaneously into a hind paw. After 3 hours the carrageenin edema was 

25 measured by volume and the inhibition percentage was determined with respect to 25 

the results for animals. The inhibition percentages are indicated with the following 
notation: 

less than 15%:± 31-^5%:++ 

16—30%:+ more than 46%+++ 

30 (4) Analgetic Effect. 30 

Each test compound suspended in 0.5% CMC-physiological saline was orally 
administered to dd-strain male mice (18 — 20 g). After one hour 0.6% acetic acid 
solution was intraperitoneaily injected at the rate of 0,1 ml/lOg. The writhing 
syndrome was observed for 10 min. from 30 min. after administration, and the 
35 inhibition percentage compared with a control animal was determined. 35 

The inhibition percentages arc shown with the following notation: 

Less than 25%:± 51—75%:++ 

26—25%:+ more than 76%:+++ 
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Anti-inflanmatory. Analgetic and Central Nervous System 
Depressive Effects, and Acute Toxicity of the Object 
Compounds of General Fonnula [ A ] 



Standard 


anti -inf 1 am- 
matory effect 
dose(mg/kg) 

100 50 ao 


anal gen C 

effect 
(lOOmg/kg) 


^ u P 

C N 5 

depres- 
sive 

effect 


acute 

toxicity 

(mg/kg) 


phenylbutazone 








300-1000 


flufenamic acid 


* + ± 


T 




300-1000 


ami nopyrine 


+ ± ± 




/ 


100-300 


methaqualone 


ill 


+ 


-fff 


?nn- 1 nnn 

OUU— 1 uuu 


diazepam 


•H- + + 






300-1000 


GO: - 


anti-inflam- 
matory effect 
dose6na /kn \ 
100 50 20 


anal getic 
effect 


C N S 

depres- 
sive 

effect 


acute 

toxicity 

img/kg} 




R2 




-H 


+ ± / 


+ 




> 1000 


It 


-CH3 


-H- + + 


-Hf 


+ 


>1000 




-C2H5 


-Hf -Hf -Hf 


+H- 




> 1000 


» 


-CH2CH2CH3 


■K- + + 


-H- 




>1000 


m 


-„,CH3 
^"-CHa 


-H- 4f 


+ 




>1000 



BNSOOCtO <GS 140tS«9A I > 



21 



1,401,549 



21 







anti-lnflam- 

dose (mg/kg) 
100 SO 20 


analgetic 
(lOOmg/kg) 


C N S 

depres- 
slve 


acute 

toxicity 

(mg/kg) 




-CH2CH2.CH2CH3 


± / / 


+ 


- 


>1000 




-CH2CH=CH2 








>1000 


If 


CH3 
-CH2C=CH2 


* / / 


-H- 


- 


>1000 


ft 


-CH2CH=CHC1 


■H- + + 


•Hf 


- 


>1000 




-CHgCsCH 


4H- + 


♦ 




>1000 


0 


.CH2CH2CI 


•W- 4tf -»f 


4f 


- 


>1000 


m 


-CHaCHjBr 


■Hf -Hf + 


■H- 


- 


>'1000 


u 


-CH2CH2CH2C1 


± / / 


■H- 


- 


>1000 




.CH2CH2OH 




44f 




300-1000 


» 


-CH2CH2CH2OH 


■Hf -Hf -W- 




■♦f 


300-1000 




•CH2CH-CH3 
OH 






4f 


>1000 




-CH2CH-CH2OH 
OH 


4H- * / 


-Hf 


+ 


>1000 


« 


-CHzCH-CHjCl 
. OH 


/ / / 


+ 


± 


>1000 




-CHzCHzOCOCHa 






+ 


>1000 




-CH2OCH3 


* + ± 


4f 




300-1000 




-CH2OC2H5 


+ + ± 


■f 


44- 


>1000 


0 


-CH2CH2OC2H5 




+ 


+ 


>1000 
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antl-lnflam- 
natorv effect 
dose (mg/kg) 
100 90 20 


analgetic 

effect 

oil cn> w 

(lOOmg/kg) 


C N S 

uepres- 
sive 


acute 

v4 ^4 M\t 

(mg/kg) 




-CHg 


/ / / 




- 


>1000 








+ 


+ 


>1000 


• 


-CHjCH^^CHg 


1 1 I 




- 


>1000 




-CH2CH2OH 


± / / 


4f 


+ 


100-300 




-C2H5 


•w- -rtf -tH- 






300-1000 




-CHjCH^CHz 


-Hf -Hf •»»• 


+ 


- 


>1C00 




-CHjChCH 


* / / 


■1- 


- 


>1000 




-CHjCHjCl 


* / / 


+ 


± 


>1000 




-CH2CH2OH 


+ + ± 




± 


>1000 




-CH2CH2CH2OH 






± 


300-1000 


^ 1 


-C2H5 


/ / / 


+ 


- 


>1000 


o 


-CH2CH2OH 


/ / / 


+ 




300-1000 




-CH3 


■»«• 4tf -Hf 




+ 


>1000 




-C2H5 


■Hf -Hf -Hf 


* 


+ 


>1000 




-CH2CH2CH3 


•Hf -Hf -Hf 




+ 


300-1000 






•W- 4tf -W- 


■H- 


* 


>1000 


0 


-CHjCH^CHj . 






+ 


>1000 
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antl-lnfl am- 
oiatory effect 
dose (mg/kg) 
100 50 2D 


analgetic 
effect 
(lOOmg/kg) 


C N S 

depres- 
sive 

effect 


acute 

toxicity 

(mg/kg) 




-CH2CSCH 


-Hf -Wf 




- 


>1000 




-CHjCHaCl 


•Hf -Hf- -Hf 




•f 


300-1000 


ff 


-CH2CH2OH 


+ + ± 


4f 


- 


>1000 




-CH2CH2CH2OH 


4H- 4+f 4H- 


-H- 




300-1000 




-CH2CH2OC2H5 


4*. 4f + 


4f 


-f 


>1000 


^ftr 


-C2HS 




•Hf 


•H- 


>1000 


m 


-CH2CH2CH3 


-Hf -Hf -Hf 


■H- 


± 


>1000 




-CHjCH^CHa 


-Hf -Hf *f 


•H- 


- 


>1000 


* 


-CH2CHCH 


■m- -Hf 4tf 


■Hf 


- 


>1000 




-CH2CH2CI 


-Hf -H* -HI. 


-Hf 


- 


>1000 




-CH2CH2OH 


-Hf -Ht- -Hf 


■Hf 


•H- 


>1000 




-CH2CH2CH2OH 


•W- -Hf -Hf 


4f 


± 


300-1000 


if 


"CH2OCH3 


^ -Hf 4f 




- 


>1000 




-CH2CH3 


•Hf -Hf +«- 


•Hf 


•f 


>1000 




-CHjCHzCl 


/ / / 


± 


± 


>1000 




-CH2CH2CH2OH 


/ / / 


4f 




>1000 


0 


-CH2CH=CH2 


/ / / 


•Hf 


± 


>1000 
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c J . - . Example 2. 

25 L'llimate analysis value C,5H„F,N,0, 

Thcorciical values C:57.3!, 8:3.61 /N: 12.53 25 
Found values C:57.64. H:3,65, N:12.30 



-J- Example 3. 

Melting point 177 — 179°C 
Ultimate analysis value CnH^.ClN.O, 
w Theoretical values C:56.75, H:3.92 Nil 68 

Found values C:56.92, H:3.90, T^':\]J2 40 

-r I Example 4. 

was then'added >^n6thTmUtlTc^^^^^ i°J ";*"'y' i^^idl 45 

temperature. The solvent was then dictiii^A^Fr ^"/^^^t lor one hour at room 
residue was added watcr ind ?he c^^^^^^ ""^f ' pressure. To the 

Melting point 156 — 158°C 
Ultimate analysis value C„H,,C10,N, 
Theoretical values C:62.88, H:5,28, N: 12.22 
55 Found values C:62.76, H:5. 15] N: 12.13 

33 

-r I • « Example 5. 

and .^".Votei- d^^efH^y.?S;^^?j^'l«^^^^^^^^ 

di3.i.,ed off under tr\T;^^si2rT.'"ar .^o' ^ ^"^^rSdlJd' ^'^^ ^0 



27 



2.4i I HJHTdJonl t'Ml ordriSxkM 

-sodium hydride, and the m xturrwL st7rr»/f^^^ ^^"^^^ 8 "fSO'/, 

T-icn 0.6 g of methyl iod^e was Turther addeS ° h .t""" '^mperaturi 
read for one hour at room temoerature T^, /"^^ Ti"""?. ""o^ed to 5 

reduced pressure, and tWlVt^Fa^^^-^'J^l?^ 'tilled off under 

recrysia I lized from methanol 2 7 e of ^nlo^' "^^^^^ produced were 
tr.n^uoromethy,phe„y,>3.methy,p°^^^^^^^^^^^^ N(m- 

Melting point 221.5— 222°C 10 
Ultimate analysis value C^H.oFjNjO, 
Theoretical values C:56.08, H:3.14, N:I3.08 
Found values C:55.93, H:2.92 N: 3 02 



30 



35 
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crystals produced were filtered, and, upon rccrystallizaUon from methanol, 2 4 g or 

colorless prisms of Ko-tolyl)-3-allylpyrido(2,3-dIpyrimidine-2,4(lH,3HVdione 
were obtained. 

Melting point 185 — ISe^C 
5 Ultimate analysis value QtHuNjO, c 

Theoretical values C:69.6U H:5.15, N:I4.33 

Found values C:69.53, H:5.28, N:14.21 

Example 6. 

4/ iL°i An ^.-^ r § • °i ,?-<P-5^ho'^yP*'e"y')Py"dot2,3-dlpyrimidine- 
10 2.4( 1 H,3H)-dionc and 40 ml of dned dimethylform amide was added 0 53 g of 50^' in 

sodium hydride and the mixture was stirred for one hour. 2.5 g of * 
ethylene bromohydrin were then added and the mixture was allowed to react for 30 
minutes at room temperature. The solvent was then distilled off under reduced 
pressure. To the residue was added water and the crystals produced were filtered 
15 Upon recrystallization from methanol, 3.1 g of colorless needles of I-(nI ic 

ethoxyphenyl)-3-(2-hydroxyethyl)pyrido[2,3-d]pyrimidine-2,4(l H.3H)-dione were 
obtamed. 

Melting point 171— 172'*C 

Ultimate analysis value C^Hi^NjO* 

20 Theoretical values 6:62.37. H:5.24, N:I2.84 

Found values C:62.34, H:5.I5. N:I2.9I. 

Example 7. 

-> -i/.T?-,!?. 1°*"^'°"^°/^ ^f.? ?^ l-(m-nuorophenyl)pyridoI2,3-d]pyrimidine- 
2,3(1 H,3H)-dionc and 30 ml dried dim ethyl form amide was added O.o g of 50 V 
25 sodium hydride and the mixture was stirred for 30 minutes. Then 1.9 g of methyl 25 
iodide were added and the mixture was allowed to react for one hour at room 
temperature. The solvent was then distilled off under reduced pressure, water was 
added to the residue, and the mixture was extracted with ether. Evaporation of the 
solvent gave 2.5 g of coloriess prisms of l-(m-flourophenyI)-3-methylpyridol2.3- 
30 dlpyrimidine-2,3(lH,3H)-dionc. ^ yr y oi^.o 

Melting point 197— 198*'C 

Ultimate analysis value C^HjoFNjOj 

Theoretical values C:61.99. H:3.72, N:15.49 

Found values C:61.83, H:3.81, N:I5.38 

35 Example 8. 35 

To a solution of 15 ml of ethyl alcohol and 0.28 g of metallic sodium was 
added a solution on. I g of l.(0-fluorophenyl)pyridol2,3-d]pyrimidine-2.4(l H,3H>. 
dione in 15 ml of dimethylformamide. and the mixture was stirred for 30 minutes 
Then 2,2 g of cthylbromide was added to the mixture, and the whole was stirred for 
40 2 hours at room temperature. Water was added to the reaction mixture and the 40 

crystals produced were recrystallizcd from methanol to give 2.9 g of colorless 
prisms of I-(o-nuorophenyl)-3-ethylpyrido[2,3-dlpyrimidine-2,4(l H,3H).dione. 
Melting point 180— 181 
Ultimate analysis value C,jH,jFNjOj 
45 Theoretical values C:63.15. H:4.25, N:14.73 4c 

Found values C:63.23, H:4.18, N:14.62 

Example 9. 

^ ^ solution of 2.4 g of I-phenylpyridoI2,3-d]pyrimldine-2,4(lH,3H)-dione 
and 30 ml of dimethylformamide was added 0.5 g of sodium amide, and the whole 
5U was stirred for one hour 1 .6 g of chlorodimethylether was added to the mixture 50 

which was then allowed to stand for 2 hours. Then the solvent was evaporated 
under reduced pressure, and to the residue was added water. The crystals 
produced were recrystallizcd from methanol to give 2.0 g of coloriess prisms of 1- 
phenyl-3-methoxymethylpyridol2,3-<llpyrimidine-2,4(lH,3H)-dione. 
55 Melting point 150— 152''C 55 

Ultimate analysis value CuHnNjO, 
Theoretical values C:63.59, H:4.63, N: 14.83 
Found values C:63.48, H:4.72, N: 14.78 
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Example 10. 

To a solution of 0.95 g of I-(p-trinuoromethyIphenyl)pyridol23-d]pyrimidine- 
2,4(1 H,3H)-dione and 25 ml dried dimethylformamidc was added 0.17 f of 50% 
sodium hydride^ and the mixture was stirred for 30 minutes. Then 1.3 g of 0-(p- 
5 tosyOethyleneglycol was added, and the mixture was stirred for one hour at room 5 

temperature, and then allowed to react for 30 minutes at 60** C. The solvent was 
distilled off under reduced pressure and to the residue was added water. Upon 
rccrystallization from methanol, 0.85 g of colorless prisms of l-(p- 
trinuoromethylphenyl)-3-(2-hydroxyethyl)pyrido[2,3-dlpyrimidinc-2,4(lH,3H)- 
10 dione were obtained. 

Melting point 209— 211 "C 

Ultimate analysis value CjgHuFjNjOj 

Theoretical values C:54.70, H:3.44, N:1 1 .96 

Found values C:54.52, H:3.28, N:12.10 

15 Example 1 1. 15 

To a solution of 2.7 g of I-(m-chlorophenyi)pyridol2,3-dlpyrimidine- 
2,4(1 H,3H)-dione and 30 mi of dried xylene was added 0.58 g of sodium amide, and 
the mixture was stirred for one hour. To the resulting solution was added 3.7 g of 
benzenesulfonyl ethyl ester, and the whole was reacted for 2 hours at 80°C. The 
20 solvent was then distilled off under reduced pressure, and upon recrystallization 20 
from methanol, 2.6 g of l-(m-chlorophenyl)-3-ethylpyrido|2,3-d]pyrimidine- 
2,4(1 H,3H)-dione were obtained. 
Melting point 176 — 177°C 
Ultimate analysis value CjjHuCINjOj 
25 Theoretical values C:59.71, H:4.01, N:I3.93 9 = 

Found values C:59.74, H:3.91, N: 13.99 

Example 12. 

To a solution of 3.1 g of !-(m-trifluoromethylphenyI)pyridol2,3-dlpyrimidine- - 
2,4(1 H,3H)-dione and 20 ml of dimethylformamidc was added 0.58 g of 50% 
30 sodium hydride, and the mixture was stirred for 30 minutes at room temperature. 30 
Then ! .8 g of 3-chloro-2-methyI-l-propene was added and the mixture was allowed 
to react for one hour at room temperature. The solvent was then distilled off under 
reduced pressure. To the residue was added water and the crystals produced were 
filtered. Upon recrystallization from methanol, 2.9 g of colorless plates of l-(m- 
35 trifluoromethylphenyl) - 3 - (2 - methyIallyl)pyridol2,3 - dipyrimidine - 2,4- 35 
(lH,3H)-dione were obtained. 
Melting point 130 — 13\°C 
Ultimate analysis value CjaH^FjNjOj 
Theoretical values C:59.83, H:3.9I, N:11.63 
40 Found values C:59.79, H:3.87, N: 1 1 .69 40 

Example 13. 

To a solution of l-(p-trinuoromethylphenyl)pyridol2,3-dlpyrimidinc- 
2,4(1 H,3H)-dione and 20 ml of dimethylformamidc was added 0.58 g of 50% 
sodium hydride, and the mixture was stirred for 30 minutes. Then 3.1 g of 
45 ethyiiodide were added and the mixture was stirred for one hour at room 45 
temperature. The solvent was then distilled off under reduced pressure. To the 
residue was added water, and the crystals produced were filtered. Upon 
recrystallization from methanol, 3.0 g of colorless prisms of l-(p- 
trinuoromethylphenyl)-3-ethylpyrido[2,3-dlpyrimidine-2,4{l H,3H)-dione were 
50 obtained. 50 

Melting point 214 — 215'*C 

Ultimate analysis value Ci^HijFjN^Oj 

Theoretical values 0:57.31, H:3.6I . N: 12.53 

Found values C:57.58. H:3.7I , N: 12.61 

55 Example 14, 55 

To a solution of 3.1 g of l-(m-trifluoromelhylphenyl)pyrido[2,3-dlpyrimidine- 
2,4(1 H,3H)-dione and 25 ml of dimethylformamidc was added 0.72 g of sodium 
hydride and the mixture was stirred for 30 minutes. 5.1 g of ethyl 0-(p- 
tosyOglycolatc were then added and the whole was reacted for one hour at 80°C. 

60 The solvent was then distilled off under reduced pressure, and upon 60 
recrYStallizatlon of the residue from methanol, 2.8 g of colorless prisms of l-(m- 
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?^3SSe we^ll ; 3^. -hoxycarbony,methy.pyrido,W - dlpyridmidinc - 

Melting point 153 — 154*»C 
Ultimate analysis value Ci.HwFjNjO, 

Theoretical values C:54.94, H:3,59, N: 10.68 c 
Found values C:54.82, H:3.47, N:i0.52. ^ 

_ , , Example 15. 

- 4f I H^Td'lhnrfn^^V f V'^r- 'L'^Voro["ciMphenyl)pyrido|2,3-d|pyrimidine 
^,4( IH,3H)-dionc and 15 ml of dried dimethylformamidc was added 0 05 e of 50" 
sodium hydride, and the mixture was stirred for one hour at room temperature To m 
ihe mixture vwis added a solution obtained by dissolving 0 24 e of 
far'jhf^nX^^^^^^ ^ Of dried dimethylformamide, and the mixture was stirred 
for 2 hours at room temperature. The solvent was then distilled off under reduced 
'^hh''!' ■^'l^'l l^^ '^"^"^ "^^^ added water, and the crystals produced were filtered 
im Hriunr'^'m/ffl^ ^-^^ « ot colorless prisms of I 

2AiiHjZT^^^^^^^^ ' carbamoylmethylpyridol2,3 - djp^midine - 

Melting point 254 — 256°C 
Ultimate analysis value CijHj.FjN^O, 
20 Theoretical values C:52.77, H:3.04, N: 1 5.38 

hound values C:52.85, H:3. 19, N: 15.54 20 

Example 16. 

I lltim..!^ ......I 1- .1 A ^ 



Ultimate analysis value C„H„F,N,04 
Theoretical values C:54.97. H:3.59, N: 10.68 
Found values C:55.06, H:3.41, N: 10.63 



25 



30 



T . r , Example 17. 

Melting point 186 — I88°C ' ' 

Ultimate analysis value C.^H^F^NjO. 
45 Theoretical values C:52.6 1 . H:2.76 N- II 5 1 

Found values C.52.4 1, H:2.82, N-'l 1*35 45 



50 



55 



^ . Example 18. 

Ultimate analysis value C„H,4C1N,04 
Theoretical values C:56.75, H:3.92, N l 1 68 
Found values C:56.53, H:3.8K N- 1 1 56 
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_ , . Example 19. 

^,4(1 H,JH)-dione and 20 ml dried dimethylformam de was added 0 24 e of 50V 
sodmm hydr.de, and the mixture was stirred for one hour. Then T 8 g o^c^hvl ^ 
5 ^,;^"J"P^°P'°"f was added and the mixture was allowed to react forgone hour a 

room temperature The solvent was then distilled off under reduced press u re ^ 
the residue was added water, and the mixture was extracted with ether a ^^^^ 
evaporation of ether, I.O g of light yellow oil iKtrinuoromel^hylnhe^^^^ 
ethoxycarbonylethyl)pyridol2,3.dJpyrimidine-2AIH,3H)-dione wT^^ 
10 \R :y ^^'^^1750. 1725 and 1680 cm"* 

Mass: parent ion 395. 

Example 20. 

To a solution of 20 ml acetic acid and 40 ml concentrated hydrochloric acid 
was added -(m.tnnuoromcthyiphenyl)-3-(I-ethoxycarbonylethyl)pyrido[2,3- 
d|pynmidme-2,4(IH,3H)-dione, and the mixture was refluxcd for 15 hours The is 
solvent was then distilled off under reduced pressure, the residue obtained was 
recrystallized from methano and water, and 0.72 g of colorless prisms of l.(m. 
d?one°wS*'obflme*d ^ - 3 - (I - carboxyethyl)pyridoI2,3.dlpyrimidine.2,4(IH,3H)- 
20 Melting point 202— 204°C 

Ultimate analysis value QtH.jFjNjO^ 
Theoretical values C:53.83, H:3. 19, N: 1 1 .08 
Found values C:53.62, H:3.05, N: M .2 1 

Example 21, 

2 4( ll^lH^H^Jinr fr^A^^ ':(.'"-trinuoromethyIphenyI)pyridol2,3-dJpyrimidine- 25 
.<;,4UM,3H)-dione and 20 ml dried dimethylformamide was added 0 05 e of 50°/ 
sodium hydride, and the mixture was stirred for 0.5 hour. Then 0 1 c of 
chloroacetonitrilc was added and the mixture was allowed to react for 2 hours at 
■jn r°?[P ^«"'.P«'"ature. The solvent was then distilled off under reduced pressure, and 

30 to the residue was added water. The crystals produced were nitered and dried and 30 

upon recrystallization from methanol Oi g of colorless prisms of Um- 

triHuoroniethylphenyl) - 3 - cyanomcthylpyridol2,3-d]pyrimidinc-2,4(IH,3H)-dione 
was oDtained. 

Melting point 219— 220°C 

35 Ultimate analysis value C,sH,F3N40, 

Theoretical values C:55.5 1, H:2.62, N: 16.18 

Found values C:55.23, H:2.92, N: 16.42 

-J. I . r Example 22. 

45 Colorless or^,m. ^^f f%''i°*'V'=i^? recrystallized from methanol. 3.2 g of 

Melting point 196 — 197°C 
Ultimate analysis value C.jH^NjO* 
Theoretical values C:64,58, H:5.42, Nil 89 
50 Found values C:64.6I, H:5.38. N:l 1 78 



50 



A * r ,^ ^ Example 23. 

JdrmTiVi-^ P'^ ^-Cni-trinuoromethylphenyI)pyridol2.3.dlpyrimiQine: 
r. T^'^'^"'-^*'' * ^ of dimethylsuifate and 30 ml of acetone waL reHuxcd for ?2 

Ultimate analysis value C„H,oF,N,0. 
60 Theoretical values C:56.08, H:3. 14, N: 13.08 

Found values C56.I3, H:3.2I, N:13.17 ^ 
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Example 24. 

To a solution of I g of l-phcnylpyndot2,3-<ilpyrimidine-2.4(lH,3H)-<iionc in 
20 ml of dimethylformamide was added 0.25 g of 50% sodium hydride, and the 
mixture was reacted for 30 minutes with stirring. Then 1.2 g of diethyl sulfate was 
5 further added and the mixture was allowed to react for one hour at room 5 

temperature. The solvent was distilled off under reduced pressure, and the residue 
was neutralized with 10% sodium carbonate solution under cooling. The crystals 
produced were recrystallized from methanol to give 0.8 g of colorless needles of 1- 
phenyl-3-ethyIpyrido[2,3-dlpyrimidtne-2,4(lH,3H)-dione. 
to Melting point 192— 193**C 10 

Ultimate analysis value CuHuNjOi 

Theoretical values C:67.40, H:4.90. N: 1 5.72 

Found values C:67,25, H:4.94. N: 1 5.63 

Example 25 

J 5 A mixture of 2.7 g of I-(m-chlorophhcnyl)pyridol2,3-dlpyrimidine- 15 

2,4(1 H,3H)-dione and 1,18 g of dimethyl oxalate was heated for 70 hours at 

210 220°C in a sealed tube. To the mixture was added 30 ml of chloroform, the 

insoluble material was filtered off, and the filtrate was concentrated to dryness 
under reduced pressure. Upon re crystallization from methanol, 1 .5 g of colorless 
20 prisms of l-(m-chlorophenyl>-3-mcthyl-pyridol2,3-dlpyrimidinc-2,4(l H,3H)-dione 20 

were obtained. 

Melting point 239 -240'*C 
Ultimate analysis valueC^HtoClNjOj 
Theoretical values C:58.44, H:3.50,N: 14.61 
25 Found values C:58.48, H:3.52, N:14.58 -25 

Example 26. 

To 30 ml of benzene were successively added 3.1 g of l-(m-tri- 
nuoromethylphenyl)pyridol2,3-dlpyrimidine-2,4(lH.3H)-dionc, 0.48 g of sodium 
hydride and 1 2 g of diethyl carbonate. The mixture was heated in an autoclave at 
30 200" C for 4 hours and then concentrated under reduced pressure. To the residue 30 

was added 50 ml of chloroform and the insoluble material was filtered off- TJe 
solvent was distilled off to give crystals. Upon re crystallization from methanol, 2 8 
g of colorless prisms of Hm-trifluoromethylphenyl)-3-ethylpyrido[2.3- 
d|pyrimidine-2,4{lH,3H)-dione were obtained. 
35 Melting point 161— 162°C 35 

Ultimate analysis valiie C„H„FjN30i 
Theoretical values C:57.31, H:3.61, N: 12.53 
Found values C:57.45. H:3.92, N: 12.62 

Example 27. 

40 To a solution of 2.7 g of l-(m-chlorophenyl)pyrido[2,3-dlpyrimidine- 40 

2,4(lH,3H)-dione in 20 ml dimethylformamide were added 1.8 g of ethylene 
carbonate, and the mixture was reacted for 1.5 hours at 145 — 155*C on an oil bath. 
The solvent was evaporated off under reduced pressure, and to the residue was 
added ice water. The crystals produced were filtered, and upon recrystallization 
45 from the mixed solvent of ether and petroleum ether, 2.5 g of coloriess prisms of I- 45 
(m - chlorophenyl)-3-(2-hydroxyethyl)pyridol2,3-d]pyrimidinc - 2,4(1 H,3H)- dione 
were obtained. 

Melting point 176— 177°C 
Ultimate analysis value CuHijNaOjCl 
SO Theoretical values C:56.70, H:3.81,N: 13.23 50 

Found values C:56.53. H:3.37, N: 1 3.3 1 

Example 28. 

To a solution of 1 g of l-(m-trinuoromethylphenyI)pyridol2,3-dlpyrimidine- 
2 4(lH,3H)-dione and 10 ml dimethylformamide were added 1.7 g of propylene 
55 carbonate, and the mixture was refluxed for 3 hours. The solvent was evaporated 55 

off under reduced pressure, and the residue was extracted with ether. Evaporation 
of the solvent from the ether extracts gave 0.82 g of coloriess prisms of l-(m- 
trinuoromethylphenyl)-3-(2-hydroxypropyl)pyridol2,3-dlpynmidme - 2,4(1 H,3H) - 

dione. ^ 
60 Melting point 167— 169*'C w 

Ultimate analysis value C^Hi^NjOjFj 
Theoretical values C:55.89, H:3-86, N: 1 1 .50 
Found values C:55.73. H;3.76, N:l 1.45 



BNSOOCID <Ga i^iS49A 



33 



1,401.549 



33 



Example 29. 

To a solution of 1.3 g of l-(2,3-xylyl)pyridot2.3-d]pyrimidinc-2,4(iH,3H)- 
dione in 15 ml of dimethylformamidc was added 0.84 of ethylene carbonate, and 
the mixture was allowed to react for one hour at 150 — 155°C. To the residue was 
5 added water and the crystals obtained were filtered. Upon re crystallization from 5 

the mixed solvent of methanol and water, 1.1 g of colorless prisms of l-(2,3-xylyl)- 
3-(2-hydroxyethyl)pyrido[2,3-d]pyrimidine-2.4(lH.3H)-dione were obtained. 

Melting point 193— 195'C 

Ultimate analysis value C„Hi,Nj03 
10 Theoretical values C:65.58, H:5.5O,N:I3.50 10 

Found values C:65.42. H:5.61,N:13.32 

Example 30. 

To a solution of 2 g of I-(m-trinuoromethylphenyl)pyridol2,3-d]pyrimidine- 
2,4(1 H,3H)-dione in 20 ml of dimethylformamidc were added 8 ml of glycol sulfide 
15 and 8 ml of pyridine, and the mixture was allowed to stand for 40 hours at room 15 

temperature. The solvent was distilled off under reduced pressure, and the residue 
was extracted with ether. The ether extracts were washed with water, dried with 
sodium sulfate and concentrated. The residue was allowed to stand at room 
temperature to yield 1.9 g of colorless prisms of l-(m-trifluoromethylphenyl)-3-(2- 
20 hydroxyethyl)pyrido[2,3-d]pyrimidinc-2,4(lH,3H)-dione. 20 

Melting point 142— I43"C 

Ultimate analysis value C,«H„Nj03Fj 

Theoretical values C:54.70, H:3.44, N: 1 1 .96 

Found values C:56.62, H:3.43, N: 1 1 .87 

25 Example 31. 25 

To a solution of 1 g of l-(m-trinuoromethyIphenyl)pyrdi6[2,3-d]pyrimidine- 
2,4(1 H,3H)-dione and 15 ml of dimethylformamidc were added 4 ml of pyridine 
and 4 ml of propyleneoxide, and the mixture was stirred for 24 hours at room 
temperature. The solvent was distilled off under reduced pressure and to the 

30 residue was added water. The oily product obtained was extracted with ether. 30 

After concentration of the extracts. 0.92 of colorless prisms of l-(m- 

trinuoromethy]phenyl)-3-(2-hydroxypropyl)pyridol2,3-d]pyrimidine - 2,4(1 H,3H)- 
dione was obtained. 

Melting point 167 — 169''C 
35 Ultimate analysis value CnH^FjNjOj 35 

Theoretical values C:55.98, H:3.86, N: 1 1 .50 

Found values C:55.73. H:3.78,N: 11.43 

Example 32. 

To a solution of 1 g of l-(2,3-xyIyI)pyrido[2,3-dlpyrimidinc-2.4(lH,3H)-dione 
40 and 15 ml of dimethylformamidc were added 4 ml of pyridine and 4 ml of 40 
ethyleneoxide, and the mixture was stirred for 24 hours at room temperature. The 
solvent was distilled off under reduced pressure, and to the residue was added 
water. The crystals produced were filtered, and upon recrystallization from 
methanol, 0.8 g of colorless prisms of l-(2,3-xylyl)-3-(2-hydroxyethyl)pyridol2,3- 
45 dIpyrimidine-2,4(lH,3H)-dione was obtained. 45 

Melting point 193— 195°C 

Ultimate analysis value CnH^NjOj 

Theoretical values C:65.58, H:5.50. N: 1 3.50 

Found values C:65.37, H:5.52,N:i3.47 

50 Example 33 50 

To a solution of 3.1 g of l-(m-trinuoromethyi)pyridol2,3-dlpyrimidine- 
2.4(1 H,3H)-dione in 30 ml of methanol and 20 ml of chloroform were added 
dropwise 50 ml of diazomcthanc-cthcr solution (about 2%) with stirring under ice- 
cooling, the mixture was allowed to stand for 5 hours at room temperature and was 
55 then heated for one hour at 55 — eO^C. After reaction, the solvent was distilled off 55 
and 3.1 g of colorless prisms of I-(m-trinuoromethylphenyl)-3-methylpyridol2,3- 
dlpyrimidine-2,4(lH,3H)-dione were obtained. 
Melting point 222— 223°C 
Ultimate analysis value CjjHioFjNjOj 
60 Theoretical values C:56.08, H:3. 14, N: 13.08 60 

Found values C:56.12, H:3.IO,N:13.06 



BNSOOCiO <GB 14O1S40A I > 



Example 34. 

1*1 ^ "'^ alcohol and 1.7 g of metallic sodium were 

added 3.7 g or2-{m-chloroamlmo)nicotinamidc and 8.7 g of diethyl carbonate The 
mixture wa.s rcfluxcd for 1.5 hours, neutralized with acetic acid and water was 
5 added. The crystals produced were filtered, and upon rccrystallization from 5 

T'Tx . ?."?!;?^ ^ colorless prisms of I-(m-chlorophenyl)pyridol2,3^]pyrimidine- 
2,4( I H,3H)-dione were obtained. 

Melting point 247— 243" C 

Ullimale analysis value CuHgOiNjCI 
10 Theoretical values C:57.05. H:2.95, N: 15.36 ,n 

Found values C:57.32, H:2.97. N: 15.21 " 

Example 35. 

1° t .?/ 50 mi of ethyl alcohol and 2.3 g of metallic sodium were 

added 3.6 g of 2-aniIinonicotinamide and 12.0 g of diethyl carbonate. The mixture 
15 was allowed to stand for one hour at room temperature and was now neutralized i s 

with I0"„ hydrochloric acid. The crystals produced were recrystaliized from 
dimcthylformamide, and 3.4 g of colorless needles of l-phenylpyridol2 3- 
d|pyrimid!ne-2,4(IH,5H>-dione were obtained. 

Melting point above 315°C 
20 Ultimate analysis value C|3H,OiN3 -„ 

Theoretical values C:65.25, H:3.79. N: 17.57 ^ 

Found values C:65.I2. H:3.71, N: 17.45 

25 Mass: parent ion 239 . 

Example 36. 

->c solution of 3 2 g of 2-(2-melhyl-3-chloroaniIino)nicotin-n-butylamide in 

25 ml of dried tetrahydrofuran were added 0,6 g of sodium hydride and 5.9 g of 
diethyl carbonate and the mixture was refluxed for 12 hours. The solvent was then 
30 distilled off under reduced pressure and to the residue was added water The v\ 

crystals produced were nitercd, and upon rccrystallization from the mixed solvents 
or ether and petroleum benzine, 2.9 g of colorless prisms of l-(2-methvl-3- 
chlorophcnyl)-3n-buthylpyrido|2,3-djpyrimidine-2,4(l H,3H)-dione were obtained 

Melting point 156 — 158°C 
35 Ultimate analysis value Cj.HnClNjOj 

Theoretical values C:62,88, H:5.28, N:12 21 

Found values C:62.75, H:5.23, N:I2.I6 

Example 37. 

.f. J- . ^ solution of 2.3 g of 2-aniIinonicotinmeihylamide in 18 ml of dried 

40 dig yme were added 0.6 g of 50% sodium hydride and 5.9 g of diethyl carbonate, 4n 

and the mixture was refluxed for 12 hours. The solvent was distilled off under 
reduced pressure and to the residue was added water. The crystals produced were 
niiered, and upon rccrystallization from methanol, 1.8 g of colorless prisms of 1- 
phcnyl-3-mcthylpyrido|2,3-dlpyrimidine-2,4(lH,3H)-dione were obtained. 
45 Melting point 251— 252°C 

Ultimate analysis value Ci4H,,NjOj 
Theoretical values C:66.40, H:4.38, N: 1 6.59 
Found values C:66.38, H:4.29, N:16.43 

Example 38. 

50 J^iisolution of 3.1 gof2-(m-trinuoromethylanilino)nicotineihylamideand 50 50 

ml of tetrahydrofuran were added 1 g of 50% sodium hydride and 4.9 g of 1,1'- 
carbonyldiimidazole. Then the mixture was stirred for one hour at room 
temperature and refluxed for 5 hours. The solvent was distilled off under reduced 
pressure and to the residue was added ice water. The crystals produced were 
55 recrystaliized from methanol to give 2.1 g of colorless prisms of l-(m- 55 

tnnuoromethylphenyl)-3-ethyl-pyrido[2,3-d]pyrimidine-2,4(IH,3H)-dione. 
Melting point 163— 164*»C 
Ullimale analysis value CijHjjFjNjOj 
Theoretical values C:57.3I . H:3.6I, N:I2.83 
60 Found values C:57.45, H:3.82, N: 12.62 60 
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Example 39. 

. * u solution of 2.8 g of 2-(m-trifluoromethylaniIino)nicotinamide in 25 ml of 
ctrahydrofuran was added 0.48 g of 50% sodiiim hydride. The mixTire was stirred ^ 
Q ^Hni^ ^<='7.Pe''ai"re, and then 5.4 g of ethyl chlorocarbonate were 

5 udded dropwise under cooling. The solution was allowed to stand for one hour and «^ 

reflaxed for 10 hours. The solvent was distilled off under reduced pressure water ^ 
was added to the residue and the crystals obtained were recrystaWd frirthe 
rnixed solvent of dimethylformamide and methanol to yield 1.5 g o? colorless 

10 ^"^"^Jel^ing^p;;m25^^^ 

Ultimate analysis value C^HgFjNjOj 10 
Theoretical values C:54.73. H:2.62» N: 1 3.67 
Found values C:54.69, H:2.53, N: 1 3.58 

Example 40. 

» . solution of 2 6 g of 2-(m-nuoroanilino)nicotinethylamide in 25 ml of ic 

etrahydrofuran was added 0.48 g of 50% sodium hydride. The mixture was stirred 
L ?i T'"" " temperature, and 5.4 g of ethyl chlorocarbonate was then 

added dropwise under cooling. The solution was then refluxed for 10 hours The 
solvents were distilled off under reduced pressure and to the residue was added 
20 water The crystals obtained were re crystallized from methanol to give 1.3 g of 

2^0H!3HHionr *-('"-f'"orophenyl).3.ethylpyrido[2,3-d]pyrimidfne- ^ 

Melting point 164 — 165''C 
Ultimate analysis value C„H,iFNjOj 
25 Theoretical values C:63.15, H:4.24. N:14.73 

Found values C:63.08, H:4.l 1, N: 14.64 25 

Example 41. 

To a solution of 3. 1 g of 2-(m-trinuoromethy lanilino)nicotincthylamide in 25 
ml of tetrahydrofuran were added 1.1 g of 50% sodium hydride, and the mixture 
30 was stirred for 30 minutes at room temperature. Then a solution of 30% phosgene 
and toluene was slowly added dropwise to the mixture under cooling, and the 
solution was stirred for one hour at room temperature. The solvents were distilled 
on under reduced pressure and to the residue was added water The crystals 
obtained were recrystallizcd from methanol to give 2,9 g of colorless prisms of 1- 

35 (m-trinuoromethylphenyl)0-ethylpyridol2,3-dJpyrimidine-2,4(lH.3H)-clionc. ic 
Melting point 160— 161 
Ultimate analysis value CisHpFjNjO, 
Theoretical values C:57.3l, H:3.61,N:I2.,S3 
Found values C:57.60, H:3.59,N:I2.42 

^ Example 42. 

r ? solution of 3.1 g of ethyl 2-(m-trifluoromcthylanilino)nicotinate in 20 ml 
of dimethylformamide was added 0.4 g of 55% sodium hydride and the mixture was 
stirred for one hour at room temperature. 10.3 g of N-methyl urethan were added 
and reaction wa5 allowed to occur for 20 hours at 100"*C. The precipitate was 
filtered off, the nitrate was concentrated under reduced pressure and water was 
■ .5 .'o residue. The crystals obtained were recrystallized from methanol to 
g of colorless prisms of l-(m-trifluoromethylphenyl)-3-methylpyrido[2.3- 
d]pyrimidme-2,4{lH,3H>-dione. 
Melting point 224— 225^*0 
50 Ultimate analysis value C„H,oF3NjOj ca 

Theoretical values C:56.08, H:3.14,N:13.08 
Found values C:56. 1 2. H:3. 10, N: 1 3.06 

Example 43. 

cc ^. "^P .? solution of 2.76 g of ethyl 2-(m-chIoroanilino)nicotinate in 20 ml 
55 dimethylformamide was added 0.48 g of 50% sodium hydride and the mixture was 55 
stirred for one hour at room temperature. 6 g of urea was further added and 
ruction was allowed to occur for 15 hours at 160*'C. The precipitate was filtered 
off and the filtrate was concentrated under reduced pressure. To the residue was 
added water and the crystals obtained were recrystallized from methanol to yield 

V;/.ft needles of l-(m-chlorophcnyl)pyridol2,3-d)pyrimidine- 60 
2,4(1 H,3H)-dione. 



40 
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Melting point 247— 248**C 
Ultimate analysis value CuHiCINjOi 
Theoretical values C:57.05, H:2.95. N: 15.35 
Found values C:57.01, H:2.93, N: 15.38 

5 Example 44. 

To a solution of 2.6 g of ethyl 2-(m-fluoroanilino)nicotinatc in 20 ml of 
di methyl Formamide was added 0.48 g of 55% sodium hydride and the mixture was 
stirred for one hour at room temperature. 8.9 g of urethane was further added and 
the mixture was refluxed for 15 hours. The precipitate was filtered off and the 
10 filtrate was concentrated under reduced pressure. To the residue was added water 

and the crystals obtained were recrystallized from methanol to give 1.6 g of 
colorless prisms of I-(m-fluorophenyl)-pyrido[2^-d]pyrimidine-2,4(lH,3H)-dione. 
Melting point above SIS^C 
Ultimate analysis value CijHiFNjOi 
15 TheoreUcal values C:60.71, H:3. 14, N: 16.33 -c 

Found values C:60.72, H:3. 02, N: 16.36 

Example 45. 

To a solution of 2.8 g of ethyl 2-(m-chloroaniUno)nicotinate in 20 ml of 
dimethyl formamide was added 0.48 g of 55% sodiimi hydride, and the mixture was 
20 stirred for one hour at room temperature. 1 1.7 g of N-ethyl urethane was further 20 

added to the mixture, which then reacted for 15 hours at lOO'C. The precipitate 
was filtered and the filtrate was concentrated under reduced pressure. To the 
residue was added water and the crystals obtained were recrystallized from 
methanol to give 1.8 g of colorless prisms of l-(m-chlorophenyl)-3-ethyipyrido[2,3- 
25 dlpyrimidine-2,4(lH,3H)-dione. -ic 

Melting point 176— 177-C 

Ultimate analysis value QjHnClNjOi 

Theoretical values C:59.71, H:4.01, N: 13.92 

Found values C:59.69. H:3.99. N:13.89 

30 WHAT WE CLAIM IS:— 30 

1. A compound of the general formula [Al: 



wherein R* is an aryl or aralkyl group or a cyclohexyl radical, and R* is selected 
from a hydrogen atom and alkyl, substituted alkyl, unsaturated hydrocarbon, 
35 alkoxycarbonyl and substituted unsaturated hydrocarbon groups. 35 

2. A compound as claimed in claim 1, wherein is 

(1) a phenyl radical, or 

(2) a phenyl radical substituted with 
(a) one or two halogen atoms, or 

40 (b) one or two lower alkyl groups, or 40 

(c) a halogen atom and a lower alkyl group, or 

(d) a lower alkoxy group, or 

(e) one or two trifiuoromcthyl radicals, or 

(3) a benzyl radical, or 

45 (4) a halogen-substituted benzyl radical, or 45 

(5) a cyclohexyl radical. 

3. A compound as claimed in claim 1 or 2, wherein is (1 ) a hydrogen atom, 

or 

(2) a lower alkyl group, or 
50 (3) a lower alkyl group substituted with 50 

(a) a halogen atom, or 

(b) one or two hydroxyl radicals, or 

(c) a lower alkanoyloxy group, or 

(d) a lower alkoxy group, or 

55 (c) a vinyloxy radical, or 55 

(0 a hydroxyl lower alkoxy group, or 
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(g) a phenyl radical, or 

(h) a halogen-substituted phenyl radical, or 

(i) a lower alkanoyl group, or 

(j) a halogen-substituted benzoyl radical, or 
5 (k) a nicotinoyl radical, or 5 

(1) a carboxyl radical, or 
(m) a lower alkoxy carbon yl group, or 
(n) a carbamoyl radical, or 
(o) a cyano radical, or 

10 (p) a di-(lower alkyl) amino ^oup, or 10 

(q) a six-membered cyclicamino group, or 
(r) a six-membered cyclicaminocarbonyl group, or 
(s) a ureido radical, or 

(t) a halogen atom and a hydroxy! radical, or 
15 (u) a halogen atom and a lower alkoxy group, or 15 

(v) a hydroxy! radical and a phenyl radical, or 
(w) a hydroxyl radical and a six-membered cyclicamino group, or 

(4) a lower alkenyl group, or 

(5) a halogen -substituted lower alkenyl group, or 

20 (6) a lower alkynyl group, or 20 

(7) a lower alkoxy carbonyl group, or 

(8) a 2,3-epoxypropyl radical. 

4. A compound as claimed in any preceding claim, wherein is selected 
from phenyl, o-fluorophenyl, m-fluorophenyl, o-chlorophenyl, m-chlorophenyl, 

25 m-bromophcnyU m-iodophenyl, o-tolyl, m-toiyl, p^ethoxyphenyl, 2,3-xylyl, 2- 25 
methyl-3-chlorophenyl, 3,4-dichlorophenyl. m-trifluoromethylphenyl, p- 
trifluoromethylphenyl, 3,5-ditrifluoromethylphenyl, benzyl, p-chlorobenzyl and 
cyclohcxyl. 

5. A compound as claimed in any preceding claim, wherein is selected from 

30 hydrogen atom, methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, 2-chloroethyl, 30 

2-bromoethyl, 3-chloropropyl, 2-hydroxy ethyl, 3-hydroxypropyl,2-hydroxypropyI, 
2,3-dihydroxypropyl, 2-hyaroxy-3-chloropropyl, 2-acetoxyethyl, methoxymethyl, 
cthoxy methyl, 2-ethoxyethyl, 2-vinyloxy ethyl, 2-(2-hydroxyethoxy)ethyl, benzyl, 
m-chlorobenzyl, phcnethyl, acetonyl, p-chlorophenacyl, nicotinoylmethyl, 

35 carboxymethyl, 1 -carboxyethyl, ethoxycarbonylmethyl, 1-ethoxycarbonylethyl, 35 

carbamoyl methyl, cyanomethyl, 2-diethylaminoethyl, 3-dimethylaminopropyl, 2- 
piperidinocthyl, 2-(3-piperidino)ethyI, 2-(4-methylpiperazino)ethyl, 2-(4- 
phenylpiperazino)ethyl, 2-(4-benzylpiperazino)ethy 1, 2-[4-(2- 
hydroxycthyl)pipcrazino)ethyl, 4-(2-hydroxyethyl)piperazinocarbonylmethyl, 2 

40 ureidoethyi, 2-chloro-2-ethoxyethyl, 2-hydroxyphcnethyl, 2-hydroxy-3- 40 

piperidinopropyl, allyl, 2-methylallyl, 3-chloroallyl. propargyl, ethoxycarbonyl, 
and 2,3-epoxypropyl. 

6. A salt of the compound claimed in any preceding claim. 

7. A salt as claimed in claim 6, selected from the hydrochloride, sulfate, 

45 phosphate, acetate, benzoate, lactate, succinate, citrate, tartrate, fumarate, 45 

malonate and maleate. 

8. A fatty acid derivative of a compound of general formula (5). 

9. A method of preparing a compound of the general formula lA], comprising 
reacting a compound of the general formula (1): 

0 

50 CCAo (1) 50 

wherein R, is the same as in formula [A], with a compound selected from those of 
the general formulae (2), (4), (6), (8) and (10): 

R3 
I 

R*X (2) Y— CHR^ (4) 
(R*0),Z (6) CHi-CH— R« (8) R'N, (10) 

W 
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S„<;S-;« f -^'ogcn a.o. or an 
denotes a carbamoyf. cyano radic5 or w^kSv^rhnnv^ " e~"P- ^' 
haJogen atom, R» denotes a lower alkll sSbstifjJlH ^' if?"P- ^ ^ 
hydrocarbon group. Z denotes a carbonvl f rnl^l^^^'^^^ ^ ^y' °' ""saturated 

ower alkyl. lower unsaturated hydrocu*^^^ * lower alkyl, halogcnated 

(-0-). carbonyldioxo (— O-^&^Sl.? ^^^P- ^ denotes an oxo 

group ajd R' denotes a lS;;^rljkir;^^ °' ^"'"nyldioxo (-0-S0-O-) 

organfc tuH^I^^^ ^ »• ^""ein the reaction is carried out in an 

comprising reacting a coS^pSundVth?^^^^^^ [A], 



38 



ToSa 03^" '""^ " " '^^'""'^ '^'^ ^ compound of the general 



ACOB 



(13) 



organfc ^olvet"*' " '"e r^eacUont" carried out in an 

out In the presence of a rnetallk subs^n« ir ' u carried 
18. A method as 511™"^!? cl^m % '""^sanic b^^^ 

trialkylami^e"''"'* ^"crcin t^e onjinic base is pyridine or 

hydroxide or'catti^'"''' "-e inorganic base is an alkali 

comp'/isin'^g rTa'c^S^ a°USdVth?gTe?SV^ f"""""' 



a: 



COOR-* 



r1 



:!;rfco';:;;L';=drt=he"^^^^^^^^^^^ - (4). 



R* NHCOR» 



(16) 



organfc sowlT" ^'^'^ ^1. wherein the reaction'is'ca^^^^d out in an 
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the ^^"^f'^tp^^^^^^^^^^^^ is carried ou. in 

, 25. A method as claimed in clairn ?d £k • ? morgan c base. 

triai4U.r " - 24, wherein K,anic base is pyridine or 

hydroxidt S^'carbonati^^^ ^'^'"^ ^4, wherein the inorganic base is an alkaii 

substimiallyTs'hereinblfo^r'St^^^^^^^ general formula [AJ 

29 A compound of the gen^^^ formulfTif '''i,'*"^ Examples * 

method of any one of claims 9 28. ^ whenever prepared by the 

FITZPATRICKS, 
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Warwick Coun, 
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which copies may be obtained. ^^'^ lAT, from 
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